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SUMMARY
There is a sound public policy case for subsidizing research and development.
When firms perform R&D, they create knowledge that allows them to
introduce new products, improve existing goods and services or reduce
production costs. However, some of the knowledge created inevitably leaks
out or spills over to other firms, allowing them to reap benefits from R&D
without performing it themselves. These spillover benefits improve Canada’s
overall economic performance, but firms do not consider them when deciding
how much to invest in R&D, so a subsidy to encourage more R&D is the right
policy response.
When deciding how much to subsidize R&D, governments should consider
both the benefits and costs of the subsidy. The benefit to Canadians from
subsidizing R&D is determined by the knowledge spillovers. While the
additional R&D induced by a subsidy is also a benefit, capital and labour are
assumed to be fully employed so this output gain is offset by losses in other
sectors when taxes are increased, or spending is cut, to finance the subsidy.
The analysis of benefits and costs incorporates the assumption that market
signals result in R&D being performed as efficiently as possible. A subsidy
interferes with market signals by lowering the hurdle rate for a profitable
investment. As a result, subsidies allow firms to undertake R&D projects with
lower commercial value but the cost to society of performing the R&D remains
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the same. This efficiency loss becomes a larger share of the spillover benefit as the
subsidy rate rises.
Raising taxes to finance an R&D subsidy does not have a direct negative effect on
Canadians’ overall income if the revenue from the tax – the subsidy -- stays in Canada.
However, some of the subsidy will be transferred to foreigners, which reduces the
income of Canadians. This transfer occurs through higher profits of R&D performers
that are foreign-owned and through lower export prices of products and services
developed with subsidized R&D.
Finally, expenses incurred by governments to administer the program and by firms to
comply with its eligibility requirements represent a cost to society. Resources devoted
to these activities could have been used productively elsewhere.
Governments in Canada subsidize R&D performed by small firms at a much higher rate
than R&D performed by larger firms. The federal government provides a 15 per cent tax
credit for R&D performed by large firms while all small and medium-sized Canadiancontrolled private firms performing R&D receive a 35 per cent subsidy in the form of a
refundable tax credit. Provincial programs reinforce this bias, raising the average smallfirm statutory subsidy rate on eligible spending to 42 per cent and the large-firm rate
to 20 per cent. In addition, about 2,000 small firms top up the SR&ED incentive, which
is available to all firms performing R&D, with targeted assistance from the Industrial
Research Assistance Program (IRAP), raising the subsidy rate to almost 60 per cent on
average for these firms.
Subsidizing small firms at a higher rate than large firms would be good policy if small
firms generated larger knowledge spillovers. However, research by Myeongwan Kim
and myself (2019) shows that the firms eligible for the 35 per cent credit generate
much smaller spillover benefits — approximately 20 per cent — than the larger firms
claiming the 15 per cent credit, which generate spillovers of just over 50 per cent.
The benefit-cost analysis shows that the federal large-firm credit generates a net benefit
for Canadians. Provincial R&D support programs add to this net social benefit. Alberta
would obtain a net benefit by reinstating a subsidy for R&D performed by large firms. In
contrast, the federal enhanced credit fails a benefit-cost test because of relatively small
spillovers and high costs associated with applying for the credit. Provincial programs
increase the social loss from subsidizing R&D performed by small firms.
There would be a substantial income gain if the federal government increased its largefirm credit rate to 20 per cent and reduced its small-firm subsidy rate to 10 per cent.
The income gain would be further increased if provincial governments adopted a 10
percent subsidy rate for all firms. With this change, the combined federal-provincial
statutory rate would be 28 per cent for large firms and 19 per cent for small firms.
Thousands of small firms would continue to top up the generally available subsidies
with grants from IRAP, which could raise the subsidy rate to about 40 per cent for
these particularly promising firms.
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INTRODUCTION
There is a sound public policy case for subsidizing research and development. When
firms perform R&D, they create knowledge that allows them to introduce new products,
improve existing goods and services or reduce production costs. However, some of
the knowledge created inevitably leaks out or spills over to other firms, allowing them
to reap benefits from R&D without performing it themselves. These spillover benefits
improve Canada’s overall economic performance, but firms do not consider them when
deciding how much to invest in R&D, so a subsidy to encourage more R&D is the right
policy response.
When deciding how much to subsidize R&D, governments should consider both the
benefits and costs of the subsidy. The benefit to Canadians from subsidizing R&D
is determined by the knowledge spillovers.1 While the additional R&D induced by a
subsidy is also a benefit, capital and labour are assumed to be fully employed so this
output gain is offset by losses in other sectors when taxes are increased, or spending is
cut, to finance the subsidy.
The analysis of benefits and costs incorporates the assumption that market signals
result in R&D being performed as efficiently as possible. A subsidy interferes with
market signals and causes R&D to be performed less efficiently. The loss in efficiency
can be illustrated by considering how the subsidy affects the commercial rate of
return on the additional R&D performed. By lowering the hurdle rate for a profitable
investment, subsidies allow firms to undertake R&D projects with less commercial value
without reducing the cost to society of performing the R&D.
Raising taxes, or cutting spending, to finance an R&D subsidy does not have a direct
negative effect on Canadians’ overall income if the revenue from the tax -- the subsidy -remains in Canada. However, some of the subsidy will be transferred to foreigners, which
reduces income in Canada. This transfer could occur in two ways. First, since some
firms eligible for the subsidy are owned by foreigners, profits earned on subsidized
investment in R&D will benefit non-Canadians as well as Canadians. Second, some of
the subsidy will be passed on to the consumers of the products and services developed
using the subsidized R&D in the form of lower prices. These products will be sold on
domestic and world markets, so some of the subsidy will be transferred to foreigners.
Finally, expenses incurred by governments to administer the program and by firms to
comply with its eligibility requirements represent a cost to society. Resources devoted
to these activities could have been used productively elsewhere.
Governments can in principle set the subsidy rate to maximize its net benefit. This
possibility arises if, as seems likely, increases in the subsidy rate generate benefits that
are a constant share of the additional R&D induced by the subsidy and costs that are
a rising share of the additional R&D. This relationship causes the net benefit to have an
inverted “U” shape: it initially rises along with the subsidy rate but eventually declines
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The knowledge created also benefits non-Canadians, but the benefit-cost analysis is focused on the net
benefit for Canadians.

as the private return on R&D continues to fall and transfers of the subsidy to nonCanadians continue to rise.
Governments in Canada subsidize R&D performed by small firms at a much higher rate
than R&D performed by larger firms. The federal government provides a 15 per cent tax
credit for R&D performed by large firms while all small and medium-sized Canadiancontrolled private firms performing R&D receive a 35 per cent subsidy in the form of a
refundable tax credit. Provincial programs reinforce this bias, raising the average smallfirm statutory subsidy rate on eligible spending to 42 per cent and the large-firm rate
to 20 per cent. In addition, about 2,000 small firms top up the SR&ED incentive, which
is available to all firms performing R&D, with targeted assistance from the Industrial
Research Assistance Program (IRAP), raising the subsidy rate to almost 60 per cent on
average for these firms.
In Lester (2012), I found that the large-firm, or regular, tax credit generated a net
benefit for Canadians but that the small-firm, or enhanced, credit harmed rather
than helped economic performance. Information on spillovers by size of firm was
not available in 2012, so I used the same spillover rate, 56 per cent, for both firm-size
categories. Myeongwan Kim and I (2019) have recently developed estimates of spillover
benefits by size of firm. Our research shows that the firms eligible for the 35 per cent
credit generate much smaller spillover benefits — approximately 20 per cent — than
the larger firms claiming the 15 per cent credit, which generate spillovers of just over 50
per cent. The average spillover rate across all firms is 33 per cent.
In this report, I provide updated estimates of the net social benefit of the federal
regular and enhanced SR&ED investment tax credits as well as estimates of the optimal
rates for these credits. I also extend the analysis to provincial R&D subsidies in Alberta,
which were eliminated effective 2020, and in Ontario and Quebec, which are the only
provinces that subsidize R&D performed by small and large firms at different rates.
The analysis continues to find that the federal large-firm credit generates a net benefit
for Canadians and that the federal small-firm credit fails a benefit-cost test. The regular
credit rate is below its optimal value, so increases in the subsidy rate from provincial
programs result in a larger net social benefit. As a result, Alberta would obtain a
net benefit by reinstating a subsidy for R&D performed by large firms. The federal
enhanced credit performs poorly because of relatively small spillovers and high costs
associated with applying for the credit. The federal small-firm subsidy rate is well
above its optimal level, so provincial programs increase the social cost of subsidizing
R&D performed by small firms, indicating that multilateral action to reduce provincial
subsidies would improve economic performance. Further, analyses of the Quebec and
Ontario small-firm subsidy programs indicate that unilateral reduction or elimination of
these subsidies would be sound public policy.
The general policy recommendation flowing from my analysis is that subsidies for R&D
performed by small firms should be reduced and subsidies for large firms should be
raised. The optimal statutory subsidy rates obtained from the benefit-cost analysis
are 28 per cent for large firms and 11 per cent for small firms. However, the net social
benefit only declines by about 10 per cent as the large-firm credit ranges from 19.5 per
3

cent to 36 per cent, or as the enhanced credit rate rises from 10 to 19.5 per cent. As a
result, there would be a substantial income gain if the federal government increased its
large-firm credit rate to 20 per cent and reduced its small-firm subsidy rate to 10 per
cent. The income gain would be further increased if provincial governments adopted a
10 percent subsidy rate for all firms. With this change, the combined federal-provincial
statutory rate would be 28 per cent for large firms and 19 per cent for small firms.
Thousands of small firms would continue to top up the generally available subsidies
with grants from IRAP, which could raise the subsidy rate to about 40 per cent for
these particularly promising firms.

FEDERAL AND PROVINCIAL R&D INVESTMENT TAX CREDITS
The federal government provides a tax credit equal to 15 per cent of current
expenditures on R&D by large firms and 35 per cent for expenditures by Canadiancontrolled small and medium-sized private corporations. 2 For convenience, these
two categories are labelled large and small firms. The federal SR&ED investment tax
credit is refundable for smaller firms, making it equivalent to a direct subsidy, but must
be used to reduce tax otherwise payable for large firms. Smaller firms can apply for
the 35 per cent subsidy on up to $3 million in R&D investment. Prior to 2019, the $3
million expenditure limit was reduced to zero as prior-year taxable income rose from
$500,000 to $800,000 and as capital assets rose from $10 million to $50 million.
Starting in 2019, only the capital asset phase-out applies.
The effective subsidies on R&D rates are lower than the statutory rates because not
all spending on R&D is included in the base for the credit: capital expenditures are
excluded and only 80 per cent of eligible R&D that is outsourced is included. These
adjustments reduce the effective subsidy rate for small firms to 32.1 per cent and to 13.7
per cent for large firms. (Table 1).
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Smaller firms that are controlled by non-Canadians or listed on stock exchanges receive the regular credit.

TABLE 1: FEDERAL STATUTORY AND EFFECTIVE SR&ED INVESTMENT TAX CREDIT
RATES (IN %)
Small Firms1

Large firms

35.0

15.0

-2.2

-0.9

-0.7

-0.3

32.1

13.7

Reduced value of tax depreciation allowances

-2.9

-2.1

Reduced value of delayed claims

n.a.

-1.8

29.2

9.9

Statutory rate
Exclude all capital from eligible expenditures
Exclude 20% of R&D outsourced in Canada

2

3

Effective subsidy rate

Effective revenue rate

5

4

Sources: Expert Review Panel on Research and Development (2011b); Statistics Canada tables 27-10-0333-01 and 27-10-0346-01; author’s
calculations.
1.	Canadian-controlled private corporations
2.	The capital share in R&D spending was 6.3% on average from 2014 to 2017.
3.	Only 80% of R&D prepared under contract is eligible for the tax credit. On average from 2014 to 2017, 10.3% of R&D owned by
Canadian firms was outsourced to other firms in Canada.
4.	The large firm credit is not always claimed as it it earned. From 2000 to 2007 delays reduced the present value of claims by 15%.
5.	Tax revenue forgone per dollar of R&D spending (accrued present value basis).

I make two additional adjustments to determine the amount of tax revenue forgone per
dollar of R&D spending. First, the effective subsidy rate is reduced to account for the
reduced value of tax depreciation allowances, which are based on the amount spent
on R&D net of investment tax credits. The smaller deduction reduces the credit by the
corporate income tax rate. This approach prevents firms from claiming all spending on
R&D as a deductible expense when their cost has been reduced by the credit. 3 Second,
the large-firm credit is not always claimed as it is earned. The delay in making claims
reduces the present value of the tax revenue forgone by about 15 per cent.4
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When the base for tax depreciation allowances is reduced by the amount of the credit, it is often described
as a “taxable” credit. A non-taxable credit raises the effective subsidy rate for a given subsidy since it allows a
deduction for an expense that has not been incurred.
While the impact of delayed claims on the amount of tax revenue forgone is clear, the impact on the incentive
to invest is more difficult to determine. Most firms undertake R&D with the expectation that the credits will be
used as earned, but changes in the economic environment such as a cyclical downturn or an intensification
of competition that reduces profits may prevent them from doing so. In contrast, not all startups claiming the
large-firm credit would expect to use the credit as it is earned. In addition, based on previous experience with
claiming credits, some firms may anticipate that they will not be used as earned. In both cases, firms would
calculate the expected present value of the credits when assessing how to respond to the incentive. There
is no information available on the reasons why claims are delayed. I implicitly assume that all firms claim the
credit with the expectation that it will be used approximately as earned by making no adjustment to the
effective subsidy rate for delayed claims.

TABLE 2: FEDERAL AND PROVINCIAL STATUTORY SR&ED INVESTMENT TAX
CREDIT RATES

Alberta, Northwest Territories and Prince Edward Island
Ontario (small/all firms)

Federal Plus Provincial Rates1

Provincial Tax
Credit Rate

Small Firms2

Large Firms

0%

35.0%

15.0%

8% / 3.5%

40.2%

18.0%

British Columbia and Saskatchewan

10%

41.5%

23.5%

Manitoba

15%

44.8%

27.8%

Nova Scotia, New Brunswick, Newfoundland and Labrador
and Yukon

15%

44.8%

27.8%

19.2% / 9.0%

47.8%

22.8%

42.1%

20.1%

3

Quebec (small/large firms)4
Provincial weighted average
Small firms

10.9%

Large firms

6.0%

Federal-Provincial combined

1.	The statutory federal credit is 35% for small and medium-sized Canadian-controlled private corporations (CCPCs) and 15% for other
firms. The base for the federal credit excludes provincial credits.
2.	Canadian controlled private corporations spending less than $3 million on R&D and having less than $10 million in assets.
3.	The small firm subsidy is in addition to the non-refundable all-firm credit.
4.	The Québec statutory credit rates of 30% for small firms and 14% for large firms apply to wages and salaries for R&D performed in
house plus 50 percent of contracts. The rates shown in the table have been adjusted for the narrower provincial base.

All provincial governments except Alberta5 and Prince Edward Island subsidize R&D
performed within their borders. Provincial credits are refundable for all firms in the
Atlantic Provinces, Quebec and Manitoba. Ontario, Saskatchewan and B.C. offer
refundability for small firms only. Most provinces use the base and the expenditure limit
defined by the federal government. The key exception is Quebec, where the base is
labour costs and 50 per cent of outsourced R&D. The statutory credit rates of 14 per
cent and nine per cent on labour cost result in a rate of about nine per cent for large
firms and 19 per cent for smaller Canadian-controlled firms.6 Statutory provincial tax
credit rates, where provided, range from 3.5 per cent to 15 per cent for large firms and
from eight per cent to 19 per cent for small firms. Only Quebec and Ontario provide
different rates for small and large firms. The combined federal-provincial statutory rate
is 42 per cent for smaller firms and 20 per cent for large firms (Table 2). Adjusted for
base exclusions, the combined federal-provincial effective credit rates are 38.9 per cent
and 18.5 per cent for small and large firms, respectively (Table 3).
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Alberta eliminated its R&D subsidy in 2020. A new grant targeted at small and medium-sized firms is
expected to be available as of January 2021. The grant will be in two parts: an eight per cent payment on
the level of R&D spending and a 12 per cent payment on spending above a base level, tentatively set at the
average level of spending over the previous two years. The grant will provide benefits on up to $4 million in
R&D spending. In the absence of the cap, the grant would be equivalent to a refundable tax credit.
These estimates are based on expenditure shares for all firms performing R&D in Canada. The shares likely
differ by size of firm and by province.

TABLE 3: FEDERAL AND PROVINCIAL EFFECTIVE1 SR&ED INVESTMENT TAX CREDIT
RATES (2020 IN PERCENTAGE)
Federal

Provincial2

Combined3

Small firms4

32.1

10.0

38.9

Large firms

13.7

5.5

18.5

Small minus large

18.3

4.5

20.4

1.	Effective subsidy rate. See Table 1.
2.	Expenditure-weighted sum of provincial effective rates.
3.	The base for the federal credit is reduced by the amount of provincial assistance provided.
4.	Canadian-controlled private corporations, as defined in Table 2.

Tax assistance rates for R&D for large firms in Canada do not stand out relative to
other countries, but support for small firms is relatively generous. Lester and Warda
(2020) present estimates of R&D subsidy rates for members of the Organisation
for Economic Co-operation and Development (OECD) and four key emerging and
transition economies. These subsidy rates include all forms of tax support for R&D, not
just tax credits.7 Lester and Warda (2020) show that Canada’s tax assistance for R&D
performed by large firms ranks 16th out of the 34 countries in the comparison group.
Lester and Warda (2018) report that Canada is one of eight countries that provide
broad-based preferential treatment for R&D performed by small firms and is the third
most generous in the comparison group of countries.

THE BENEFIT-COST ANALYTICAL FRAMEWORK8
The federal and provincial governments provide substantial subsidies to business. In
a recent paper (Lester 2018a), I estimated that the federal government and the four
largest provinces spent $30 billion on business subsidies in fiscal year 2014-15, split
approximately evenly between the two levels of government. Most of the subsidy
programs were implemented with the objective of improving economic performance:
the expectation was that these economic development programs would raise the real
income of Canadians. Benefit-cost analysis provides a framework for assessing if this
objective is being achieved. It calculates the net benefit accruing to Canadian citizens
after considering the social benefits and costs of policy initiatives.
A fundamental point is that overriding the private market result with a subsidy can only
provide a net benefit to Canadians if the market is failing to allocate labour and capital
to their most efficient uses. There is well-recognized market failure in the performance
of R&D. When firms perform R&D, they create knowledge that allows them to introduce
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For example, most countries provide a tax benefit to firms by allowing the immediate deduction of current
expenses incurred when performing R&D. Immediate deductibility amounts to a subsidy because the
knowledge created by the expenditure is expected to generate revenues over time, in which case the
standard procedure is to deduct the corresponding expenses over time as well.
In this paper, I use a slightly modified version of the model set out in Lester (2012). In addition to a different
approach to modelling the cost of financing a policy initiative, transfers to non-Canadians through profit
outflows and terms of trade effects are included in the base case analysis rather than as alternative scenarios.
The earlier paper includes a detailed discussion of the model as well as alternative modelling approaches.

new products, improve existing goods and services or reduce production costs.
However, some of the knowledge created inevitably leaks out or spills over to other
firms, which allows them to benefit as if they had performed the R&D themselves. On
the other hand, when firms bring new products to market and develop new production
processes, the increase in sales can be at the expense of other firms, which reduces the
spillover benefit of investment in R&D. Empirical work by Bloom, Schankerman and Van
Reenen (2013) and Lucking, Bloom and Van Reenen (2017) indicates that the positive
impact of knowledge spillovers is greater than the negative product market rivalry or
business-stealing effect. The net spillover benefits improve Canada’s overall economic
performance, but firms do not consider them when deciding how much to invest in
R&D, so intervention to encourage more R&D is the right policy response.
While the additional R&D induced by a subsidy results in a social benefit, resources are
assumed to be fully employed so this output gain is nullified by losses in other sectors
when taxes are increased or spending is cut to finance the subsidy. Further, overriding
the market allocation of labour and capital with a subsidy makes the production of
R&D less efficient. This reduction occurs because, by reducing the hurdle rate for a
profitable investment, a subsidy encourages investment in R&D that provides a net-ofsubsidy return that is less than it would be in the absence of the subsidy.9
How the R&D investment tax credit is financed affects its net benefit. This can be
seen most easily by considering the case where the subsidy is tax-financed. Taxes
unavoidably harm economic performance by affecting incentives to work, save and
invest. The impact on incentives varies by type of tax. Value-added taxes, such as the
GST, are much less harmful than corporate income taxes, which are a tax on business
investment.10 As a result, if the investment tax credit, which reduces the tax burden on
investment, is financed by an increase in the GST the overall economic cost of taxation
will decline and the net benefit from subsidizing R&D will rise. The economic cost of
taxation will also decline if the R&D investment tax credit is financed by an increase
in the corporate income tax rate. An investment tax credit applies to new investment
only while the corporate income tax applies to the net income arising from the existing
capital stock as well as new investment. Since only part of the tax revenue forgone
from a tax rate reduction stimulates additional investment, the efficiency cost per
dollar of tax revenue forgone is higher for the corporate income tax rate than for an
investment tax credit.11
Financing the R&D subsidy by spending reductions also affects the net benefit but
assessing the cost of lower spending is more complicated because of the number of
programs that could be considered. A simplifying assumption that could be made is
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In the benefit-cost analysis, this efficiency loss is measured as the change in producer surplus calculated
using a simple version of the Harberger triangle methodology.
See Baylor and Beauséjour (2004) and Ferede and Dahlby (2016) for empirical estimates of the marginal
social cost of taxation by major revenue source.
The difference is substantial. Baylor and Beauséjour (2004) report that the marginal social benefit per dollar
in tax revenue forgone from a corporate income tax rate reduction is 37 cents compared to 135 cents for an
investment tax credit.

that government spending is increased until the marginal benefit of spending equals
the marginal cost of raising taxes. With this assumption, financing the R&D investment
tax credit with spending cuts is equivalent to financing it with a share-weighted
increase in the major taxes, which would reduce the efficiency cost of taxation and
increase the net benefit of subsidizing R&D. It is also possible to assume that the
R&D subsidy would be financed by eliminating some particularly wasteful spending
program(s), which would provide a “double dividend” if the spending program were
harming rather than helping economic performance.
However, as discussed in an earlier paper (Lester 2018b), including the benefits from
an improved tax structure or higher quality spending overstates the net benefit from
subsidizing R&D. To illustrate the point, consider a targeted investment tax credit that
does not address an externality and that is financed by an increase in the corporate
income tax rate. The investment tax credit would reduce efficiency by interfering
with the market allocation of resources, but the change in the structure of taxation
would improve efficiency by reducing the economic cost of taxation. The policy could
therefore pass a benefit-cost test despite causing a misallocation of resources.
To avoid this outcome, the benefit-cost analysis does not include the net benefit
arising from changes to the structure of taxation or the quality of spending. Such
changes could be made without subsidizing R&D, so it is more appropriate to assess
their merits independently.
Subsidizing R&D imposes several other costs. The most obvious costs are those
incurred by governments to administer the subsidy and by private firms to apply for the
subsidy and to comply with its terms and conditions. A more subtle issue is the implicit
transfer of the subsidy to non-Canadians. If the subsidy is paid for by one group of
Canadians and received by another, there is no direct impact on Canadians’ income.
However, if foreigners receive some of the subsidy, Canadians suffer a direct income
loss. One way this transfer could occur is through subsidy-induced increases in profits
of foreign-owned firms. Firms increase R&D in response to a subsidy because it reduces
the hurdle rate for a profitable investment. As a result, part of the subsidy is transferred
to the firms performing the R&D, some of which are foreign-owned. A second way this
transfer could occur is through subsidy-induced reductions in the price of exported
goods. Some of the subsidy will be passed through to the prices of the goods and
services developed with the subsidized R&D. Since the commercialized R&D will be sold
on domestic and world markets, some of the subsidy will be transferred to foreigners.
The government can in principle choose a subsidy rate that maximizes the net benefit
or minimizes the loss. This possibility arises if, as seems likely, the spillover benefit
is a constant share of the additional R&D induced by the subsidy and the costs rise
with the subsidy rate. Regression-based estimates of spillovers implicitly assume that
the spillover rate is constant over the sample period, although some analysts test the
assumption by performing regressions over sub-periods in the sample. For example,
Lucking, Bloom and Van Reenen (2017) assess the stability of the spillover rate over
the 30 years ending in 2015. They conclude the spillover rate has been “broadly stable”
over this period. On the other hand, the required private rate of return falls as the
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subsidy rate rises, so the efficiency cost of overriding market signals becomes a larger
share of the additional R&D induced by the subsidy as it rises.
In these circumstances, the net benefit will have an inverted “U” shape: it initially
rises along with the subsidy rate but eventually declines as the private marginal
return on R&D continues to fall. In the absence of other costs, the net benefit would
be maximized by setting the subsidy rate equal to the spillover rate.12 However,
administration and compliance costs as well as transfer of the subsidy to nonCanadians reduce the net benefit and the optimal subsidy rate. Although governments
can in principle set the subsidy rate at a level that maximizes the net benefit, the
optimal subsidy rate cannot be precisely determined. Further, the net benefit may not
change substantially as the subsidy rate varies around the estimated optimal rate.
If a subsidy is successful in raising income, taxes can be reduced, which would improve
economic performance by lowering harmful effects of taxes on incentives to work, save
and invest.
I perform the benefit-cost framework in what is known as a partial equilibrium
framework: benefits and costs are calculated without any feedback effects from the
economy. The alternative is to embed the benefit-cost analysis in a complete model of
the economy. The partial equilibrium framework is appropriate because the induced
effects on the economy are not strong enough to have a substantial impact on the
benefit-cost results.13 For example, the partial equilibrium approach does not capture
the increase in real income arising from terms of trade effects. R&D subsidies result
in lower prices for R&D-intensive products, which increases demand by domestic and
foreign consumers. The increased demand improves the trade balance, which puts
upward pressure on the exchange rate. The resulting improvement in the terms of
trade raises the real income of Canadians. However, while the subsidy has a substantial
impact on the amount of R&D performed in Canada, the impact on overall exports is
small. An illustrative calculation suggests that overall exports are about .5 per cent
higher because of the subsidy, which is not large enough to have a substantial impact
on the terms of trade.14
Although not all the benefits and costs are explicitly adjusted for differences in timing,
the net benefit can be interpreted as an annual accrued amount in response to an
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This is the point at which the marginal benefit of the subsidy equals its marginal cost.
I am aware of nine benefit-cost analyses of R&D investment tax credits prepared by other authors since the
early 1990s: Australian Bureau of Industry Economics (1993), Australia Industry Commission (1995), Finance
Canada and Revenue Canada (1997), Lattimore (1997), Cornet, Maarten (2001), Moon and Yoon (2004),
Russo (2004), Dahlby (2005) and Parsons and Phillips (2007). Three of the studies use a general equilibrium
model: the Australian Industry Commission, Finance/Revenue Canada and Russo.
The subsidy-induced change in exports was calculated as follows. The weighted average subsidy rate is
estimated at 18.3 per cent, which results in a 23 per cent increase in the amount of R&D performed. Empirical
work by Kim and Lester (2019) finds that a one per cent increase in R&D increases overall output of R&D
performers by .04 per cent. The 23 per cent increase in R&D would therefore raise output by .9 per cent.
Sales of firms that performed or paid for R&D are estimated at $812.7 billion in 2017, so the subsidy accounted
for about $7.5 billion in sales. Exports represent about 45 per cent of sales, so the subsidy-induced rise in
exports could have been as much as $3.5 billion, which was about .5 per cent of the $664.9 billion in exports
in 2017.

annual subsidy. Administration expenses, compliance costs and resource misallocation
costs occur annually in response to the subsidy. Although knowledge spillovers occur
over time, with certain assumptions, the spillover rate, which is the rate of return on the
spillover pool, can be interpreted as an annual rate of return on R&D.15
Current spending on R&D also gives rise over time to products and services that
are sold by the firms performing the R&D. In this case, however, the delay in
commercializing R&D has to be explicitly recognized. Based on a U.S. survey by the
National Science Foundation and other agencies,16 I assume that the average lag
between performing R&D and realizing revenue from the investment is two years. I
apply a three-year lag to the generation of profits.
The R&D tax credit is evaluated assuming that knowledge spillovers and businessstealing effects are the only relevant market failures in the economy. However, as
discussed in an earlier paper (Lester 2017), it seems likely that the development of
small firms is impeded by several other factors, including capital market failures,
more burdensome costs of filing tax returns and applying for R&D support programs,
barriers to entry erected by larger firms and tax policies that unintentionally hinder
entrepreneurs. While the best policy approach would be to correct these market
failures with a separate policy measure, R&D subsidies could be a second-best solution.
In some cases, however, R&D subsidies for all small firms may be too blunt an
instrument. For example, a failure17 in the risk-capital market is sometimes adduced to
justify setting the subsidy rate for small firms higher than would be warranted if the
spillover benefit is considered in isolation.18 The nature of the market failure suggests
a nuanced approach would be more appropriate. Boadway and Keen (2006) find
that the risk-capital market failure is more likely to cause over-investment than underinvestment if both outside investors and entrepreneurs are risk-neutral. Allowing for
risk-averse entrepreneurs, Braido, da Costa and Dahlby (2011) demonstrate that underinvestment is the more probable outcome. Risk aversion is likely to be pronounced in
the “seed” or “angel” capital segment of the risk-capital market, which is much smaller
than the “venture capital” segment. R&D subsidies therefore may be too blunt an
instrument to be considered a second-best policy to address a capital market failure.

15

16

17

18
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See Hall, Mairesse and Mohnen (2010, 6) for a discussion. If the marginal product of R&D and the discount
rate are constant, and the planning horizon is infinite, direct estimation of the rate of return results in a
coefficient that can be interpreted as the internal rate of return on the spillover pool. The internal rate of
return equates a dollar of investment in R&D to the present value of the marginal productivities of that
investment in the future.
Quoted in Li and Hall (2016). The survey covered 6,381 firms in 38 industries. The average gestation lag is 1.94
years, and the lag is longer than three years for only 1.35 per cent of firms.
The market failure is adverse selection arising from asymmetric information available to investors and
entrepreneurs.
See, for example, Brander, Egan and Hellmann (2010).

KEY ASSUMPTIONS UNDERLYING THE NET BENEFIT ESTIMATES
Using the benefit-cost framework to assess the federal credits requires estimates of the
spillover rate, the responsiveness of R&D to subsidy-induced reductions in its cost, the
proportion of the subsidy that is transferred to foreigners through lower export prices
and through profits of foreign-owned firms operating in Canada, and the costs incurred
by governments to administer the incentive and incurred by firms to comply with
program requirements. Table 4 presents the values of these parameters used in the
benefit-cost analysis along with some brief notes on sources and methods. Additional
detail is provided in Annex A.
TABLE 4: KEY INDICATORS IN THE BENEFIT COST ANALYSIS (PERCENTAGE,
EXCEPT AS NOTED)

Federal effective subsidy rate1

Small
Firms

Large
Firms

Notes on sources and methods

32.1

13.7

See Table 1.

Spillover rate2

19

52

Kim-Lester (2019).

Price responsiveness of R&D3

-1.4

-1.0

Median value of 35 estimates for large firms and eight estimates for
small firms.

Percentage of subsidy transferred to
foreigners through lower export prices

2.1

18.0

Based on a commercialization rate for large (small) firms of 73%
(65%), a gestation lag of 2 years, an export intensity of 63% (10%)
and a 42% pass-through of the subsidy to prices. The pass through
percentage was developed assuming imperfect competition.

Percentage of subsidy absorbed in
profits of foreign MNEs

0.0

3.0

Based on a 46% share of Canadian R&D performed by foreign MNEs
and a 15% pre-tax rate of return on R&D. Foreign firms are not eligible
for the small firm credit.

Administration expenses4

2.7

1.7

Total administration expenses represented 2.2% of claims in 2018-19.
This cost was allocated to large and small firms based on the number
and value of claims.

Compliance costs4

14.2

4.7

Based on survey results reported in Lester (2012).

1.	Percentage reduction the cost of business R&D performed in Canada.
2.	Reduction in production costs per $100 of R&D induced by the subsidy.
3.	Elasticity, which is the percentage change in R&D spending induced by a one percentage point decline in the cost of performing R&D.
4.	Percentage of the subsidy provided.

RESULTS
THE FEDERAL LARGE-FIRM CREDIT
The federal large-firm, or regular, SR&ED investment tax credit generates a net benefit
to Canadians of about $350 million, using the base case parameters (Table 5). The net
benefit represents almost 26 per cent of the tax revenue forgone. The key benefit is the
reduction in production costs arising from knowledge spillovers. On the cost side, the
largest element is a transfer of the subsidy to foreigners through lower export prices
of R&D-intensive products. Transfers through profits of foreign-controlled firms are
much smaller but taken together, transfers of the subsidy to non-Canadians amount to
just over a third of the spillover benefits. In contrast, the lower private return on R&D
induced by the subsidy accounts for only 13 per cent of the spillover benefit. Since there
12

is a net benefit, real income and hence tax revenue (net of administration expenses) are
higher, which provides the federal government with the opportunity to reduce taxes
or increase spending. Both options are welfare enhancing, although the efficiency gain
from lower tax rates represents less than three per cent of the spillover benefit.
TABLE 5: BENEFIT-COST ANALYSIS OF THE FEDERAL LARGE FIRM SR&ED
INVESTMENT TAX CREDIT (MILLIONS OF $, EXCEPT AS NOTED)
R&D Spending by large firms1

13,510

Effective Subsidy Rate

13.7%

Tax revenue forgone

2

3

1,337

Price elasticity of demand

-1.00

Subsidy-induced R&D

1,605

Spillover rate (% of induced R&D)

52%

Benefits
Lower production costs from spillovers

835

Costs
Lower private return on R&D

-108

Transfer of the subsidy to non-Canadians
Profits of foreign-controlled firms

-48

Lower export prices of commercialized R&D

-236

Administration and compliance costs

-118

Total costs

-511

Benefits less costs
Potential efficiency gain from tax rate reduction
Net Benefit
Percentage of tax revenue forgone

324
22
346
25.9

1.	R&D investment intentions for 2018 multiplied by the estimated share of large firm R&D performers.
2.	See Table 1.
3.	This is an estimate of the accrued present value of the reduction in tax liabilities. It includes adjustments for the lower value of tax
depreciation allowances and for delays in claiming the credit.

The estimated value of the net social benefit is sensitive to assumptions about the
responsiveness of real spending on R&D to the subsidy (i.e., the price elasticity of
R&D), the determinants of how much of the subsidy is transferred abroad and the
spillover rate. The empirical estimates of the price elasticity of R&D are relatively tightly
clustered around -1 but the distribution is not symmetric: half of the estimates are
between -0.90 and -1.25.19 Holding all other parameters constant, the net social benefit
falls roughly a fifth when the elasticity is reduced to the 25th percentile and rises almost
50 per cent when the elasticity is increased to the 75th percentile of the estimates
(Table 6, column 3).
The results are also sensitive to the percentage of the subsidy that is passed through to
prices, which is an important determinant of how much of the subsidy is transferred to
19
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These estimates have been adjusted to be representative of large firms.

foreigners. The pass-through percentage varies with the demand and supply elasticities
as well as the competitive environment in the market for R&D-intensive products.
Although the demand and supply elasticities are empirically based, there are not
enough estimates to use their distribution to establish an illustrative confidence interval
as was done for the R&D demand elasticity. As an alternative, I assess the impact of
raising and lowering the elasticities by 50 per cent from their base case values. The
indicator of competition in the market for R&D-intensive products was arbitrarily set at
.5, which is midway between the indicator for perfect competition and monopoly. In the
sensitivity analysis, I vary this parameter by 50 per cent from its base case value.
To keep the number of alternatives manageable, I examine the impact of combinations
of elasticities and competitive indicators that give a plausible range for the passthrough percentage. The pass-through percentage is at what I consider the low end
of the plausible range — 23 per cent — when the demand elasticity is -6, the supply
elasticity is two and the competition indicator is set at .75. With this pass-through rate
and when the demand elasticity is assumed to be -1.25, the net benefit rises from its
base case value by just over 80 per cent to $628 million (Table 6, column 2). The passthrough rate is at the high end of the plausible rate — 65 per cent — when the demand
elasticity is set at -2, the supply elasticity at 6 and the competition indicator is set at
.25. With these assumptions and if the R&D demand elasticity is assumed to be -.9, the
net benefit falls by almost 60 per cent from its base case value to $140 million.
TABLE 6: NET BENEFIT FROM THE LARGE FIRM SR&ED INVESTMENT TAX CREDIT -SENSITIVITY TESTS (MILLIONS OF DOLLARS)
Price pass-through percentage
R&D Price Elasticity

23

42

65

-0.90
-1.00

392

277

140

461

345

210

-1.25

628

513

376

The key message from the simulations presented in Table 6 is that if the base case
spillover rate is accepted as accurate, it is highly likely that the large-firm subsidy is
generating a positive net benefit. Since the Kim-Lester estimate is unique, I perform
sensitivity tests based on the confidence interval for the estimated coefficient. Chart
1 shows the net benefit for combinations of the spillover rate and the demand price
elasticity that result in a zero net benefit with all other parameters at their base case
values. Combinations above and below the line result in a positive and negative net
benefit, respectively. The dashed line shows combinations giving a zero net benefit
with the percentage pass-through of the subsidy set at the top end of its plausible
range, which reduces the net benefit for a given value of the price elasticity. The box in
Chart 1 includes the 90 per cent confidence interval for the spillover rate (41 to 63 per
cent) and half of the price elasticity estimates in the literature survey.
The net benefit remains positive when I vary the spillover rate over its 90 per cent
confidence interval while keeping the price elasticity at -1. The net benefit remains
positive for all combinations contained in the box in Chart 1 even when the price pass14

through percentage is increased to the top end of its plausible range. These results
suggest that it is highly likely that the large-firm subsidy is generating a positive net
benefit. However, subsequent empirical work may provide a different perspective on
the large-firm spillover rate. The spillover rate would still generate a net benefit if it fell
to 32 per cent while keeping other parameters at their base case values. If the price
elasticity is assumed to be -1.5, which is on the 83rd percentile of the distribution of
estimates, a spillover rate as low as 25 per cent would allow the large-firm subsidy to
generate a net benefit.
Further, it is worth keeping in mind that estimates of the R&D price elasticity could be
overstated because of a relabelling effect. Based on the results reported by Guceri
(2018) and Guceri and Liu (2019), estimated elasticities could be overstated by about
a quarter, which would put the median elasticity at about -.75. This reduces the net
benefit to $35 million if the price pass-through percentage is 65 per cent and the
spillover rate is 52 per cent. At the adjusted low end of the elasticity range, -.67, the net
benefit is negative with the same assumptions for the pass-through percentage and the
spillover rate.
CHART 1: NET BENEFIT OF THE LARGE FIRM SR&ED INVESTMENT TAX CREDIT
Chart 1: Net Benefit of the Large Firm SR&ED Investment Tax Credit
SENSITIVITY ANALYSIS
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Chart 2 shows how the net benefit changes with the effective subsidy rate as well
as how various elements contribute to the net benefit. 20 The top line in the chart
shows the spillover benefit less the impact of lower private returns. It highlights the
observation made earlier that if spillovers are a constant or falling share of the R&D
induced by the subsidy, the cost of falling private returns to R&D becomes a larger
share of the spillover benefit as the subsidy rate rises. If the spillover benefit and
falling private returns were the only elements of the benefit-cost calculation, the net
social benefit would be maximized by setting the subsidy rate equal to the spillover
rate, which is 52 per cent. However, transfers of the subsidy to non-Canadians also
rise relative to the spillover benefit as the subsidy rate increases; this cuts the optimal
effective subsidy rate to 28 per cent. Fixed administration and compliance costs rise
slowly with the subsidy rate as more firms apply for the credit, but variable costs, which
are determined by the value of claims also rise with the subsidy rate. This reduces the
optimal subsidy rate to 25.5 per cent. The net benefit changes slowly near the optimal
rate, declining less than 10 per cent as the subsidy rate falls to 18 per cent and rises to
33 per cent.
CHART 2: DECOMPOSITION OF THE NET SOCIAL BENEFIT OF THE LARGE FIRM
SR&ED CREDIT
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Note that firms do not participate in the program until the credit rate exceeds the average cost of
compliance, which is .6 cents per dollar of investment.
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PROVINCIAL LARGE-FIRM SUBSIDIES
The federal large-firm effective subsidy rate is about 12 percentage points below the
estimated optimal rate. However, as discussed earlier, provincial governments also
subsidize R&D. The weighted average provincial effective subsidy rate is 5.5 per cent,
which results in a federal-provincial subsidy rate of 18.5 per cent after adjusting for the
exclusion of provincial subsidies from spending eligible for the federal tax credit. On
average then, provincial subsidies for R&D performed by large firms are generating a
net benefit and an increase in the combined rate would raise real income. In particular,
raising the provincial statutory credit rate in Ontario to 10 per cent (just above the
unweighted provincial average) and restoring the 10 per cent Alberta subsidy21 would
raise real income in those provinces. In addition, by reducing the variation in provincial
subsidy rates, R&D would be distributed more efficiently across the country.
Unilateral provincial initiatives have different impacts than a national program because
of the greater openness of provincial economies — higher mobility of capital and
labour within Canada along with greater export and import intensities — and industrial
specialization. If a province increases the subsidy rate unilaterally, the response of
R&D to the subsidy will be stronger than for a national program. Firms performing
R&D in the initiating province will increase their spending and if they are operating in
more than one province, they will shift R&D labs across provincial boundaries. Greater
openness also means that a larger share of R&D will be commercialized outside of a
given province and when commercialized in that province, a greater share will be sold
beyond its boundaries, both of which will reduce the benefit by transferring more of
the subsidy to non-residents.
Differences in industrial structure could affect the spillover rate across provinces.
Kim and Lester (2019) report that spillovers are above average in manufacturing and
three service-producing industries, 22 but not statistically different from zero in other
industries. More than half of Alberta’s R&D was performed in the oil and gas sector in
2014, compared to eight per cent nationally (Table 7), so it is possible that the spillover
rate is smaller than the national average in Alberta. However, the evidence Kim and
Lester present is not conclusive since they compare spillovers in four key industries
to spillovers in all other industries — there is no information available on the spillover
rate in the oil and gas sector. Consequently, in the base case analysis of Alberta
R&D subsidies, I assume the spillover rate is equal to the national average, but I do
undertake some sensitivity analysis of changes in the spillover rate.
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The Alberta subsidy was a 10 per cent refundable tax credit capped at $400,000. Without the cap, the credit
rate on eligible spending would be approximately nine per cent. The cap reduced the effective credit rate to
5.6 per cent on average in 2016 and 2017.
The service-producing industries are information and cultural industries; professional, scientific and technical
services; and wholesale trade, although firms in the pharmaceutical and computer and communications
equipment and supplies industries perform most of the R&D in wholesale trade. Firms in the four key
industries account for about 90 per cent of the R&D performed in Canada.

TABLE 7: DISTRIBUTION OF R&D SPENDING BY INDUSTRY IN 2014 (%)
Other goodsproducing

Mining

Manufacturing

Services

ICT 1

R&D Intensity2

Canada

3.1

8.0

33.5

55.4

30.5

1.0

Québec

1.2

n.a. 3

53.4

43.7

20.5

1.5

Ontario

1.6

n.a. 3

29.6

65.2

42.2

1.2

Alberta

1.0

53.7

10.8

34.4

12.9

0.6

1.	Information and communications technology. It is included in manufacturing and services industries.
2.	R&D spending divided by national or provincial GDP.
3.	Included in other goods-producing industries.

The exclusion of provincial subsidies from the federal base reduces the costeffectiveness of provincial programs in stimulating R&D. If a provincial government
provides a subsidy at a cost of $100 million, firms only receive $86.3 million because
the base for the federal credit (13.7 per cent) is reduced by $100 million. Provincial
programs also result in additional administration and compliance costs. The additional
compliance costs are likely to be small because of the similarities between the
provincial and federal programs. The additional administration costs will also be small
if the federal government administers provincial R&D subsidy programs, as occurs in
all provinces except Alberta and Quebec. However, Alberta administrators accepted
claims only if they were eligible for the federal program, but the government did incur
costs to verify the amount of spending that took place in Alberta. In response to an
Access to Information request, the Treasury Board and Finance Ministry of Alberta
reported that these administration expenses were “generally less than 1 percent of the
program cost.” As noted in Table 4, the cost of administering the federal large-firm
investment tax credit is estimated at 1.7 per cent of the value of claims.
An analysis of the benefits and costs to Alberta residents of restoring the 10 per cent
SR&ED subsidy (without a dollar cap) for large firms is summarized in Table 8. Subsidy
rates in other provinces are kept constant. The provincial program is modelled explicitly
as an add-on to the federal program to capture the non-linearities in the subsidy rate
and to illustrate the relative cost-effectiveness of the two programs. To assess restoring
the Alberta credit for large firms, I adjusted the national parameter values as follows:
• The price elasticity of demand for R&D was doubled from -1 to -2 to illustrate
the mobility of R&D across provincial borders.
• The export intensity of R&D-intensive products was increased from 63 per
cent to 100 per cent for R&D performed in the oil and gas sector (i.e., oil and
gas exports) and to 75 per cent in other sectors. The weighted average export
intensity is 86 per cent.
• The elasticity of demand for R&D-intensive products was increased from
-4 to -50 for oil and gas, reflecting an assumption that changes in Alberta’s
supply of oil and gas have little impact on its price. The elasticity was kept at
-4 for other products. The elasticity of supply for industry output was reduced
from eight to .5 for oil and gas and doubled to eight for other sectors. These
changes reduce the percentage pass-through of the subsidy to prices from 42
per cent to 15 per cent.
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• The share of R&D performed by foreign-controlled firms was reduced from 46
per cent to 31 per cent. 23
• Based on the information provided by the Alberta government, additional
administration costs are assumed to be one cent per dollar of subsidy.
Additional compliance costs are assumed to be 10 per cent of the costs
associated with the federal program.
I also made some adjustments to national program parameters when assessing
the impact of the federal program in Alberta. More specifically, I raised the export
intensity and lowered the supply elasticity of R&D-intensive products to capture the
concentration of R&D in the oil and gas sector in Alberta. These changes raise the
export intensity from 63 per cent to 79 per cent and reduce the price pass-through
percentage from 42 per cent to nine per cent. The lower share of R&D performed
by foreign-controlled firms also applies to the federal program. These changes
substantially reduce the percentage of the subsidy transferred to non-Canadians
compared to the average for the national program.
In addition, when modelling federal and provincial programs at the same time, I reduce
the base for the federal tax credit by the amount of the relevant provincial credit.
As a result, the net benefit of the federal program in Alberta rises to almost 47 per
cent of the cost of the subsidy, which is almost 50 per cent higher than the reported
average percentage for the national program (Table 8). Without the adjustment for the
deductibility of provincial programs, the ratio of the net benefit to tax revenue forgone
falls to 34 per cent.
With these assumptions, implementing a 10 per cent refundable investment tax credit
with no dollar cap for large firms performing R&D in Alberta results in a net benefit of
$64 million, which is 56 per cent of the projected cost of the subsidy in 2020 (Table
8). The Alberta subsidy is more cost-effective than the federal program in Alberta.
The fiscal costs of the two programs are similar despite the large gap in effective
subsidy rates because the federal revenue rate is reduced to capture the impact of
delays in using credits and deductibility of the Alberta credit. Higher spillover benefits
and lower administration and compliance costs increase the cost-effectiveness of
the Alberta program while a larger reduction in the private return to R&D lowers
cost-effectiveness. The investment response to a unilateral initiative is particularly
strong because it encourages firms to shift R&D interprovincially. However, since the
subsidy is approximately equal to the national average rate, the efficiency cost of the
interprovincial shifting of activity is small.
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Statistics Canada Table 27-10-0341-01. Note that companies operating in multiple provinces allocate
provincial taxes based on sales and employment by province.

TABLE 8: NET BENEFIT TO ALBERTA RESIDENTS FROM IMPLEMENTING A 10%
SR&ED SUBSIDY FOR LARGE FIRMS ($ MILLIONS, EXCEPT AS NOTED)
Federal Program
in Alberta

Federal Plus
Alberta Program

Alberta
Program1

R&D Spending by large firms

1,365

1,365

1,365

Effective Subsidy Rate

13.7%

21.6%

7.9%

8.8%

17.3%

8.4%

Fiscal cost of the subsidy

121

236

115

Price elasticity of demand

-1.0

-1.37

-2.00

Spillover rate (% of induced R&D)

52%

52%

52%

142

309

167

74.0

160.6

86.6

-10.2

-25.7

-15.4

Increased profits of foreign-controlled firms

-3.2

-4.6

-1.4

Lower export prices of commercialized R&D

-5.8

-13.4

-7.7

-12.0

-13.8

-1.8

-31.2

-57.5

-26.4

42.8

103.1

60.2

3.2

7.0

3.8

46.1

110.0

64.0

38.2

46.7

55.6

Effective revenue rate

2

3

Subsidy-induced R&D
Benefits
Spillover
Costs
Lower private rate of return on R&D
Transfer of the subsidy out of Alberta

Administration and compliance
Total costs
Benefits less costs
Potential efficiency gain from tax rate reduction
Net Benefit
Percentage of fiscal cost

1.	10% refundable subsidy without a dollar cap.
2.	See Table 1. The exclusion of the Alberta subsidy from the base for the federal credit is captured in a lower Alberta subsidy rate.
3.	Both rates include an adjustment for a reduced base for tax depreciation allowances. The federal rate includes adjustments for the
impact of delayed claims and deductibility of the Alberta credit.

As discussed above, spillovers in Alberta could be lower than the national average
given the high concentration of R&D in the oil and gas industry. To illustrate the point, I
calculated an Alberta spillover rate assuming zero spillovers in oil and gas and national
average spillovers in other sectors. This gives an Alberta spillover rate that ranges from
23 per cent to 27 per cent, with the higher value obtained when the national spillover
rate is calculated for the four key industries identified by Kim and Lester (2019). 24
Assuming a 23 per cent spillover rate, the net benefit from an Alberta R&D incentive
remains positive, but falls to about $13 million.
I undertook a benefit-cost analysis of increasing Ontario’s large firm tax credit from
3.5 per cent to 10 per cent. The results are similar to those for restoring the Alberta
subsidy: real income in Ontario rises by about $125 million, which is almost half of the
additional tax revenue forgone. Enriching the Ontario subsidy would elicit a strong
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Kim and Lester report that the estimated spillover elasticity is 15 per cent higher in the four key industries
than the all-industry average, which implies a spillover rate of about 60 per cent in the four industries.

response of R&D spending, although likely less than for Alberta since the scope for
shifting activity across provinces declines with the size of the receiving province. 25
In contrast to Alberta, the spillover rate in Ontario could be higher than the national
average. Although there is no evidence on spillovers by province, the higher R&D
intensity (R&D spending relative to provincial output) in Ontario may result in a higher
than average spillover rate. There is some evidence that spillovers decline with the
physical distance between performers and potential beneficiaries, so the concentration
of R&D in Ontario could result in a higher spillover rate. Further, the high share of R&D
spending on information and communication technology could have a favourable
impact on the spillover rate.

THE FEDERAL SMALL-FIRM CREDIT
In contrast to the federal large-firm tax credit, a benefit-cost analysis of the enhanced
or small-firm SR&ED subsidy shows a net loss. Using the base case values for the
spillover rate (19 per cent), the price elasticity of demand for R&D (-1.4) and the
percentage of the subsidy transferred to foreigners (2.1 per cent), the net loss is $185
million, which is 18 per cent of the estimated fiscal cost of the subsidy (Table 9). Two
factors stand out in contributing to the net loss. First, the spillover rate is low relative to
the effective subsidy rate (32.1 per cent). As discussed above, in the absence of other
benefits the optimal subsidy rate is capped at the spillover rate, so there is downward
pressure on the net benefit from the high subsidy rate. Second, administration and
compliance costs are high, amounting to almost 17 per cent of the amount claimed.
On the other hand, only a small portion of the subsidy is transferred to non-residents
through lower export prices and since only Canadian-controlled firms are eligible for
the enhanced or small-firm subsidy, there is no transfer of subsidy-induced profits to
non-Canadians.
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The Ontario R&D price elasticity is assumed to be -1.75 compared to -2 for Alberta.

TABLE 9: BENEFIT-COST ANALYSIS OF THE FEDERAL ENHANCED SR&ED
INVESTMENT INCENTIVE ($ MILLIONS, EXCEPT AS NOTED)
R&D spending by small firms in 20181

3600

Effective Subsidy Rate

32.1%

Tax revenue forgone

2

3

1052

Price elasticity of demand

-1.40

Subsidy-induced change in R&D

1078

Spillover rate (% of induced R&D)3

19.0%

Benefits
Lower production costs from spillovers

204.9

Costs
Lower private return on R&D

-164.7

Lower export prices of commercialized R&D

-22.5

Administration and compliance costs

-195.3

Total costs

-382.6

Benefits less costs
Potential tax increase
Net Benefit
Percentage of tax revenue forgone

-177.7
-7.1
-184.7
-17.6

1.	R&D investment intentions for 2018 multiplied by the estimated share of small firm R&D performers.
2.	See Table 1.
3.	Includes an adjustment for the lower valuer of tax depreciation allowances.

The calculated net benefit is sensitive to assumptions about compliance costs and
the spillover rate, but less so with respect to the price elasticity of R&D. Since I found
only eight estimates of the price elasticity of demand for small firms, it is difficult to
develop an empirically based range of estimates for sensitivity tests. As an illustrative
alternative, I varied the elasticity by 50 per cent on either side of the median value
from the literature survey. Keeping all other parameters constant, varying the price
elasticity over this range causes the net loss to change by at most $17 million or about
10 per cent of the net loss in the base case (Table 10). If the pass-through percentage
is reduced to 23 per cent while the price elasticity is increased 50 per cent to -2.1, the
net loss declines to $160 million. If administration and compliance costs were the same
for small firms as for larger firms, the net loss would be about $65 million, using base
case values for other parameters. If lower administration and compliance costs are
combined with a higher price elasticity (- 2.1) and a lower pass-through of the subsidy
to export prices (23 per cent), the net loss is reduced to about $45 million.
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TABLE 10: NET BENEFIT FROM THE ENHANCED SR&ED INVESTMENT TAX CREDIT -SENSITIVITY TESTS (MILLIONS OF DOLLARS)
R&D Price Elasticity
Price pass-through %

-0.70

-1.40

-2.10

23

-191

-174

-160

42

-202

-185

-171

65

-215

-198

-185

The message from the preceding sensitivity analysis is that if the spillover rate is
assumed to be accurate, it is highly likely that the net benefit from the small-firm
SR&ED subsidy is negative. Varying the spillover rate over its 90 per cent confidence
interval with all other parameters kept constant changes the net loss to $60 million at
the high end (30 per cent) and to $310 million at the low end (eight per cent). Chart 3
illustrates the finding that obtaining a positive net benefit requires some combination
of a spillover rate above the upper end of the confidence interval and an R&D price
elasticity that exceeds the median value found in the literature survey by more than 50
per cent.
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The optimal subsidy rate and the contribution of various elements to the net benefit
are shown in Chart 4. 26 Considering only the spillover benefit and the cost of subsidyinduced reductions in the private return to R&D, the optimal rate is equal to the 19 per
cent spillover rate (top line.) The optimal rate is reduced to about 17 per cent by the
partial transfer of the subsidy to foreigners. Administration and compliance costs have
a substantial impact on the optimal rate, reducing it to 10 per cent. Setting the smallfirm subsidy rate at its optimal value would reduce the net loss from $185 million to $90
million. The net benefit does not change rapidly as the subsidy rate varies around the
optimal rate, changing less than 10 per cent as the subsidy rises from 10 to 18 per cent.
Since the small-firm subsidy fails a benefit-cost test even when the subsidy rate is set
at its optimal value, it is tempting to conclude that it should be eliminated. There are,
however, two reasons for maintaining a subsidy for R&D performed by small firms.
First, as discussed earlier, R&D subsidies are an indirect way of offsetting some of
the disadvantages faced by small firms. Second, a few small firms are the source of
innovations that have big impacts on living standards that are not captured in the
spillover analysis. Although these factors cannot be quantified, they suggest reducing
rather than eliminating the small-firm subsidy is the prudent policy approach.
CHART 4: DECOMPOSITION OF THE NET SOCIAL BENEFIT OF THE FEDERAL SMALL
FIRM R&D SUBSIDY
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Note that firms do not participate in the program until the subsidy rate exceeds the average cost of
compliance, which is 4.6 cents per dollar of investment.
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PROVINCIAL SMALL-FIRM SUBSIDIES
The weighted average effective subsidy rate provided by provincial governments on
R&D performed by small firms is 6.8 per cent, after factoring in exclusion of provincial
subsidies from the federal base. Since the effective federal subsidy rate on R&D
performed by small firms is substantially higher than the optimal rate, the additional
provincial subsidies add to the net loss created by the federal program. Increasing the
federal small business credit rate by 6.8 percentage points would raise the net loss
by $65 million. The social cost of the provincial programs would be higher than this
because of interprovincial shifting of R&D induced by varying subsidy rates. In addition,
administration and compliance costs are likely to be higher, particularly in Quebec
which administers its own program.
While this result makes it clear that a co-ordinated elimination of provincial small firm
R&D subsidies would raise income in all participating provinces, unilateral elimination
would also provide a net benefit for the residents of the initiating province. To
demonstrate this point, I analyze the impact of the small-firm subsidies in Quebec,
where they are the highest, and in Ontario, where they are the lowest. To simplify the
presentation, I analyze the impact of implementing rather than eliminating the existing
subsidies in each of these two provinces. The analysis focuses on the net benefit to
provincial residents, which can differ from the national impact because of subsidyinduced shifts in R&D spending.
The other key assumptions made in the analysis are:
1.

Interprovincial shifting of activity raises the price elasticity of demand for R&D
by 25 per cent to - 1.75. The gross-up factor is one-third the value used for large
firms, reflecting less ability by small firms to shift R&D activity across provinces.

2. Interprovincial trade raises the export share of R&D-intensive products from 10
per cent to 12.5 per cent.
3. The percentage pass-through of the subsidy in prices is increased from 42 per
cent to 48 per cent, reflecting a 50 per cent increase in the elasticity of supply
of R&D-intensive products.
4. Administration expenses of Quebec’s provincially run program are assumed to
be 35 per cent higher per dollar of subsidy than for the federal program, due to
its smaller scale. Administration expenses per dollar of subsidy for the Ontario
program, which is administered by the Canada Revenue Agency, are assumed to
be 10 per cent of the federal cost.
5. Compliance costs per dollar of provincial subsidy received are assumed to be 20
per cent of the federal rate in Quebec, which has a different definition of eligible
expenditures, and 10 per cent of the federal rate in Ontario, which uses the
federal definition of eligible spending.
Quebec offers the most generous small firm SR&ED subsidy rate, equivalent to 11.9
per cent of investment in R&D after adjustment for exclusion of the provincial subsidy
from the federal base. With the above assumptions, residents of Quebec lose about 18
cents on each dollar of subsidy provided (Table 11) and would gain this amount if the
provincial subsidy were unilaterally eliminated. This is lower than the 22 per cent loss on
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the federal program operating in Quebec. The spillover benefit in the Quebec program
is disproportionately large due to the interprovincial shifting of activity and compliance
costs are substantially lower. 27 On the other hand, the private rate of return on R&D
declines more than proportionately with increases in the subsidy rate. 28 The combined
federal-Quebec effective subsidy rate is 44 per cent, which causes the marginal impact
of the Quebec program on the private rate of return on R&D to be almost the same as
the impact of the substantially more generous federal program (Table 11). The transfer
of the subsidy to non-residents through lower “export” prices is also almost the same
as the amount transferred under the federal program.
TABLE 11: NET BENEFIT TO QUÉBEC RESIDENTS FROM THE SR&ED SUBSIDIES FOR
SMALL FIRMS ($ MILLIONS, EXCEPT AS NOTED)
Federal Program
in Québec

Federal Plus
Québec Program

Québec
Program

R&D Investment by small firms1

1027

1027

1027

Effective Subsidy Rate

32.1%

44.0%

11.9%

23.6%

40.3%

16.7%

242

414

172

Effective revenue rate

2

3

Fiscal cost of the subsidy
Price elasticity of demand

-1.40

-1.50

-1.75

Spillover rate (% of induced R&D)

19.0%

19.0%

19.0%

269

397

128

51.2

75.5

24.4

-42.2

-80.4

-38.3

-4.1

-7.7

-3.6

Administration and compliance costs

-55.7

-67.4

-11.7

Total costs

-102.0

-155.6

-53.6

-50.9

-80.1

-29.2

-1.4

-3.8

-2.4

-52.2

-83.9

-31.6

-21.6

-20.3

-18.4

Induced R&D
Benefits
Lower production costs from spillovers
Costs
Lower private rate of return on R&D
Lower export prices of commercialized R&D

Benefits less costs
Potential tax increase
Net Benefit
Percentage of tax revenue forgone

1.	R&D investment intentions for 2018 multiplied by the estimated share of small firm R&D performers.
2.	See Table 1. In Québec there is a 30% wage subsidy for small firms (15% for outsourced R&D), which is equivalent to a 19.2% subsidy on
the base for the federal credit. The exclusion of the Québec subsidy from the base for the federal credit is captured in a lower Québec
subsidy rate.
3.	Both rates include an adjustment for a reduced base for tax depreciation allowances. The federal rate includes adjustments for
deductibility of the Quebec credit.
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If the R&D price elasticity in Quebec is set equal to the national value, the net loss rises to 21 per cent of the
tax revenue forgone.
Recall that the efficiency loss arising from lower private returns is measured as the change in producer
surplus calculated using a simple version of the Harberger triangle methodology. The formula used is
(. 5 ∙ % ! ∙ & ∙ '&)")/,(1 − % ∙ &)/, where s is the subsidy rate, and ε is the absolute value of the price elasticity of
demand for R&D. The loss in producer surplus rises with the square of the subsidy rate.

To test the robustness of the finding of a net social loss from the Quebec R&D
incentive for small firms, I performed sensitivity tests by varying national and provincial
parameters. Increasing the national spillover rate to the top end of the confidence
interval (30 per cent) and setting the national price elasticity at its most favourable
values within the subjectively defined plausible range — -2.1 which implies a provincial
price elasticity of -2.63 — is not sufficient to generate a positive net benefit. Chart 5
illustrates this outcome. The smaller box in the chart contains the confidence interval
for the national spillover rate and provincial price elasticities ranging from -.875 to
-2.63, which are the national values grossed up by 25 per cent. None of the spillover
and elasticity combinations results in a positive net benefit for the Quebec subsidy.
As discussed in the analysis of Ontario’s large-firm credit, it is possible that the greater
R&D intensity and greater diversity of R&D spending results in a higher spillover rate
in Quebec. Assuming that the national spillover rate is at the top end of its confidence
interval — 30 per cent — a plausible upper limit for the spillover rate in Quebec is about
37 per cent. This estimate is based on the assumptions that the spillover rate in Ontario
would be similar and that the spillover rate in the other provinces should be at least 10 per
cent. 29 To develop an upper limit to the provincial price elasticity, I multiply the national
values by 1.5, which gives a range of -1.05 to -3.15. The possible combinations of these
spillover and elasticity values are represented by the larger box in Chart 5. Just under 10
per cent of the combinations generate a positive net benefit for the Quebec incentive.
CHART 5: QUEBEC AND ONTARIO SMALL FIRM SR&ED SUBSIDIES SENSITIVITY
ANALYSIS
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Quebec and Ontario account for 29 and 44 per cent, respectively, of the R&D performed in Canada. A 37 per
cent spillover rate in these two provinces implies a 10 per cent spillover rate in other provinces, on average.

These sensitivity tests indicate that both the spillover rate and the price elasticity of
demand, which measures the combined effect of additional R&D by Quebec-based
firms and shifting of activity from other provinces, must be at the high end of their
ranges for the Quebec incentive to generate a positive net benefit.
Small firms performing R&D in Ontario may receive a 3.5 per cent non-refundable tax
credit and an eight per cent refundable tax credit, or subsidy, on eligible spending.
Assuming no small firms can take advantage of the non-refundable tax credit, the
effective subsidy rate on R&D spending by small firms is five per cent, after adjustment
for the exclusion of the provincial subsidy from the federal base. With the assumptions
set out above, the Ontario government loses about 13 cents per dollar of subsidy
provided compared to a 19 per cent loss for the federal program in Ontario (Table 12).
The smaller loss relative to the federal program in Ontario is the result of higher
spillover benefits and substantially lower administration and compliance costs per
dollar of subsidy that are only partially offset by the subsidy-induced decline in the
private rate of return.
TABLE 12: NET BENEFIT TO ONTARIO RESIDENTS FROM THE SR&ED SUBSIDIES FOR
SMALL FIRMS ($ MILLIONS, EXCEPT AS NOTED)
Federal Program
in Ontario

Federal Plus
Ontario Program

Ontario
Program

R&D Investment by small firms1

1580

1580

1580

Effective Subsidy Rate

32.1%

37.1%

5.0%

Effective revenue rate

2

26.9%

34.0%

7.1%

Fiscal cost of the subsidy

424

536

112

Price elasticity of demand

-1.40

-1.45

-1.75

Spillover rate (% of induced R&D)

19.0%

19.0%

19.0%

447

535

88

84.9

101.7

16.8

-68.9

-93.2

-24.3

Lower export prices of commercialized R&D

-9.2

-12.7

-3.4

Administration and compliance costs

-85.7

-87.7

-2.0

Total costs

-163.9

-193.6

-29.7

-79.0

-91.9

-12.9

3

Induced R&D
Benefits
Lower production costs from spillovers
Costs
Lower private rate of return on R&D

Benefits less costs
Potential tax increase

-2.5

-4.1

-1.5

Net Benefit

-81.5

-96.0

-14.5

-19.2

-17.9

-12.9

Percentage of tax revenue forgone

1.	R&D investment intentions for 2018 multiplied by the estimated share of small firm R&D performers.
2.	See Table 1. The exclusion of the Ontario subsidy from the base for the federal credit is captured in a lower Ontario subsidy rate.
3.	Both rates include an adjustment for a reduced base for tax depreciation allowances. The federal rate includes an adjustment for
deductibility of the Ontario credit.

Ontario’s small firm R&D subsidy is slightly more likely to be providing a net benefit
than the Quebec program. About five per cent of the plausible combinations of
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national spillovers and elasticities results in a positive net benefit (Chart 5, smaller box).
Using the province-specific values developed for Quebec, the probability rises to about
25 per cent (Chart 4, larger box).

POLICY RECOMMENDATIONS
The national net benefit of subsidizing R&D would be maximized if provincial
governments eliminated their programs and the federal government set the largeand small-firm credit rates at their optimal values. A single national program would
minimize administration and compliance costs and would eliminate subsidy-driven
interprovincial shifts in R&D, which reduce efficiency.
A second-best solution would be to set the combined federal-provincial subsidy rates
close to their optimal values with uniform provincial rates. The estimated optimal
effective subsidy rate for large firms is 25.5 per cent, which implies a combined federalprovincial statutory rate of 28 per cent. The actual combined statutory rate is 20.1
per cent (Table 13). Raising the federal rate to 20 per cent and the weighted average
provincial rate from six to 10 per cent would put the combined statutory rate at its
optimal value. The best way to increase the provincial weighted average rate would
be for Ontario to raise its large-firm rate from 3.5 to 10 per cent, and for Alberta to
implement a 10 per cent credit rate. With these changes, the statutory rate would be at
or close to 10 per cent in B.C., Alberta, Ontario and Quebec, which account for 95 per
cent of R&D performed in Canada (Table 2).
TABLE 13: ACTUAL AND PROPOSED FEDERAL AND PROVINCIAL SR&ED
INVESTMENT TAX CREDIT STATUTORY RATES ( IN PERCENTAGE)
Federal

Provincial1

Combined2

Actual

35.0

10.9

42.1

Proposed

10.0

10.0

19.0

Small firms

3

Large firms
Actual

15.0

6.0

20.1

Proposed

20.0

10.0

28.0

1.	Expenditure-weighted sum of provincial stautory rates.
3.	The base for the federal credit is reduced by the amount of provincial assistance provided.
3.	Canadian-controlled private corporations.

The optimal R&D effective subsidy rate for small firms is 10 per cent, which is consistent
with a combined federal-provincial statutory rate of 11 per cent. The actual combined
rate is 42.1 per cent. Reducing the federal rate to 10 per cent would lower the combined
rate to 19 per cent. While this would be almost double the optimal rate, the cost of
exceeding the optimal rate by this amount is small, abstracting from the effects of
provincial variation in rates. Quebec would benefit from lowering its small-firm subsidy
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rate from 19.2 per cent to 10 per cent30 and the consequent reduction in interprovincial
variation in rates would improve national economic efficiency.

CONCLUSION
The main policy message arising from the analysis in this paper is that tax credits for
R&D should be increased for large firms and reduced for smaller firms. Substantial
income gains would be realized if the federal government increased the large-firm
credit rate to 20 per cent and reduced the small-firm subsidy rate to 10 per cent. The
gain would be even more substantial if provincial governments, including Alberta,
adopted a common subsidy rate of 10 per cent for all firms.
Ontario and Quebec are the only provinces that subsidize R&D performed by small
firms at a higher rate than R&D performed by large firms. Residents of these provinces
would experience a real income gain by eliminating this preferential treatment.

30

30

As shown in Table 2, Quebec’s small-firm statutory rate of 30 per cent is equivalent to 19.2 per cent on the
base for the federal credit.
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ANNEX A: KEY PARAMETERS IN THE BENEFIT-COST MODEL
SPILLOVERS
There is a rich empirical literature on the returns to R&D covering both the rate
of return to the firm performing the R&D and the spillover benefits to other firms.
Researchers typically estimate the parameters of a production or cost function that
includes the owned stock of R&D, tangible capital and labour as inputs, and some
measure of R&D that is external to the firm as an additional factor affecting output. A
positive coefficient on the stock of external R&D, or the spillover pool, indicates that
that firms benefit from the knowledge created by other firms.
The spillover benefit used in the benefit-cost analysis is therefore the change in
aggregate output per dollar increase in the R&D spillover pool. Since the level of
conventional inputs is held constant, the spillover benefit can be described as an
increase in productivity. This may strike some as an incomplete measure since the
spillover benefit allows firms to improve existing products and introduce new products
as well as to reduce production costs.
However, if prices are correctly measured, the change in real output captures the
complete spillover benefit. The return to bringing a new product to market is shared
by the producer, who gets extra revenue, and consumers, who on average value the
product at more than the selling price. Quality-adjusted consumer prices fall when
improvements are made to existing products and when new products are introduced,
which results in higher real output. While it is common practice to adjust prices for
quality changes and the introduction of new products, an upward bias remains in
existing price indexes.
In my 2012 paper, I used the median value from a literature survey prepared by Parsons
and Phillips (2007), who found eight studies reporting spillover estimates for Canada.
The median value was 56 per cent, which implies that a dollar spent on R&D by one
firm reduces costs of other firms by 56 cents. Results for other countries imply lower
spillover rates. The median spillover rate in 20 studies included in the review by Hall,
Mairesse and Mohnen (2010) is 28 per cent. Kim and Lester (2019) found six studies
prepared after the survey by Hall, Mairesse and Mohnen in which spillover rates were
reported or could be calculated. Including the Kim-Lester (2019) result, the median
spillover rate in the seven studies is 33 per cent. The median spillover rate for all 27
studies is 29 per cent.
Most of these studies measure the positive knowledge spillovers only; they do not
capture the negative product market rivalry or business-stealing effect. The exceptions
are studies by Bloom, Schankerman and Van Reenen (2013) and Lucking, Bloom
and Van Reenen (2017), which provide convincing evidence that the spillover benefit
remains positive when product market rivalry effects are included in the analysis.
The two studies, which apply the same methodology to different samples, find a net
spillover benefit of 34 per cent and 44 per cent respectively, which are larger than
the median value found in the literature survey. Product market rivalry effects reduce
knowledge spillovers by about 10 percentage points in both studies.
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The empirical work by Kim and Lester (2019) fills three gaps in the spillover literature.
First, it uses firm-level data for all R&D performers in Canada. The only study of R&D
spillovers using Canadian firm-level data was prepared 32 years ago by Bernstein
(1988), covering selected manufacturing industries. Second, it is one of two spillover
studies that define the spillover pool using a measure of technological proximity based
on firms’ reported expenditure by research field. This approach has a considerable
advantage over the more usual approach of defining proximity in terms of patenting
activities since it allows all R&D performers to be included in the analysis. Third, it is
one of three studies that analyze spillovers by size of firm. One of these studies (Bloom,
Schankerman and Van Reenen 2013) includes only publicly listed firms, which excludes
many small firms. The median number of employees per firm in the bottom quartile of
the sample is 370. Ornaghi (2006) provides spillover elasticities for a complete range
of firm sizes, but not spillover rates.
Kim and Lester (2019) estimate the spillovers generated by firms eligible for the 35 per
cent subsidy and by other firms. The spillover rate for R&D performed by small firms
is estimated at 19 per cent, which is a bit more than a third of the 52 per cent spillover
rate for R&D performed by large firms. 31 The all-firm spillover rate is 33 per cent, which
is at the 60th percentile in the 26 studies included in the Kim-Lester (2019) literature
review. I use the Kim-Lester (2019) results in the base case benefit-cost analysis
because they provide unique information on spillover rates by size of firm.

THE RESPONSIVENESS OF R&D TO SUBSIDIES
The amount of additional R&D induced by the tax credits is a key element of the
benefit-cost analysis: for subsidy rates close to or below the optimal rate, the higher
the responsiveness to a subsidy, the higher the net benefit. 32 Studies examining the
response to tax credits typically examine the relationship between the percentage
change in the price of R&D arising from the subsidy and the percentage change in the
amount of R&D performed — the price elasticity of R&D. Unitary price elasticity means
that the price and the amount of R&D performed change by the same percentage.
This relationship implies that the amount of R&D induced by a small change in the tax
credit is equal to the amount of tax revenue forgone — that is, self-financed private
R&D spending does not change. A price elasticity of less than one (in absolute value)
indicates crowding out of private spending, while a price elasticity greater than one
indicates crowding in of private spending on the margin.
The elasticity estimates found in the literature have been criticized for potentially
overstating the impact of price changes on the volume of R&D performed, for two
reasons. Goolsbee (1998) makes the point that since the supply of researchers responds
relatively weakly to increased demand, particularly in the short run, an R&D subsidy is
likely to raise the wages of scientists as well as increase the amount of R&D performed.
Goolsbee concludes that the wage effect could be causing conventional elasticity
31
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The hypothesis that the small- and large-firm spillover rates are the same is rejected. p-value = .000
When the subsidy rate is well above the optimal rate, the benefit of performing additional R&D is less than the
cost. See the discussion of the provincial small-firm subsidies for additional detail.

estimates to overstate the responsiveness of R&D effort to subsidies by 30 to 50 per
cent. However, this conclusion appears to be based on the premise that the elasticity
estimates assess the response of nominal, not real, spending on R&D to price changes.
In principle, the elasticity estimates measure the response of the volume, or the real
value, of R&D performed to changes in its price. The real value of R&D performed will
increase with the number of hours worked by scientists, so the estimated elasticities
should move in the same direction as the responsiveness of the supply of researchers
to higher demand. High supply responsiveness should result in a high price elasticity
and low responsiveness should result in a low elasticity. In practice, however,
satisfactory measures of the volume, or real value, of R&D are not always available.
Satisfactory deflation of spending on R&D requires tracking the number of researchers
employed, their hours worked and their wage rates as well as the prices of capital
equipment and intermediate materials used in the performance of R&D. In many cases,
the price deflator used does not capture all these elements. For example, the estimates
of real business spending on R&D prepared by the Organisation for Economic Cooperation and Development (OECD) are the nominal values of spending divided by the
deflator for gross domestic product.
Since the real value of R&D is mismeasured in many of the studies summarized in Table A1,
the elasticities are likely mismeasured as well. However, since the measurement error
could be positive or negative, the estimated elasticities could be higher or lower than if
they were derived from correctly measured real R&D.
The second criticism made of the estimated price elasticities is that they could be
overstated because firms may relabel ordinary spending as spending on R&D or shift
R&D spending from non-qualifying to qualifying categories to maximize the subsidy
received. A perspective on the importance of these effects is provided by work by
Guceri (2018) and Guceri and Liu (2019). These two studies assess the impact of
enriching the U.K. R&D tax credit33 using different data bases. Guceri (2018) uses firm
responses to the Business Enterprise Research and Development (BERD) survey while
the analysis in Guceri and Liu (2019) is based on data submitted by firms to claim
R&D tax credits, which may be affected by the relabelling and qualifying expenditure
responses. The preferred elasticity estimate from the BERD survey data is -1.18,
compared to -1.59 when the tax data are used. The difference in estimates suggests
that elasticities obtained from data submitted to claim a subsidy overstate the impact
on overall R&D spending.
In the U.S., the Internal Revenue Service reports the components of R&D spending
separately. Rao (2016) exploits this information to compare the response of spending
that qualifies for tax assistance with spending that does not qualify. She finds that the
ratio of qualified to total R&D spending rises with the tax subsidy rate, which likely
reflects some combination of relabelling and substitution between qualified and nonqualified spending. However, the results are based on a subsample of the main dataset,
causing Rao to describe the results as suggestive rather than definitive.
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Two changes were implemented in 2008: the enhanced subsidy rate for small firms was increased and the
firm size thresholds for qualifying for enhanced assistance were doubled. Firms newly qualifying for the
enhanced credit experienced a 17 per cent reduction in the user cost of R&D capital.

Table A1: Long-run R&D Price Elasticity Estimates, 1990-2019
All firms

Study
Dagenais, Mohnen & Therrien (1997)
Lebeau (1996)
Nadiri & Kim (1996)
Wilson (2005)
Mamuneas & Nadiri (1996)
Nadiri & Kim (1996)
Berger (1993)
Hall (1993)
Hines, Hubbard & Slemrod (1993)
Rao (2016)
Harris, Li & Trainor (2009)
Nadiri & Kim (1996)
Mairesse & Mulkay (2004)
Mulkay & Mairesse (2013)
Parisi & Sembellini (2003)
Nadiri & Kim (1996)
Poot et al (2003)
Nadiri & Kim (1996)
Nadiri & Kim (1996)
Nadiri & Kim (1996)
Fowkes, Sousa & Duncan (2015)
Bloom et al (2002)
McKenzie & Sershun (2005)
Appelt, Galindo-Rueda & Cabral (2019)
Westmore (2013)
Baghana & Mohnen (2009)
Agrawal, Rossel & Simcoe (2019)
Koga (2003)
HMRC (2010)
Dechezleprêtre et al (2016)
Guceri (2018)
Guceri & Liu (2019)
Lokshin & Mohnen (2012)
Counts
Median values
All
Canada Only
US Only
All other

Country
Canada
Canada (Quebec)
Canada
US
US
US
US
US
US
US
Northern Ireland
France
France
France
Italy
Italy
Netherlands
Germany
Japan
UK
UK
G7, Australia & Spain
G7, Australia & Spain
OECD countries
19 OECD countries
Canada (Quebec)
Canada
Japan
UK
UK
UK
UK
Netherlands

Unit of analysis

Period

Reported

Firm panel
Firm panel
Country
State R&D
15 Industries
Country
Firm panel
Firm panel
Multinational firms
firm level
Firm cross-section
Country
Firm cross-section
Firm panel
Firm panel
Country
Firm cross-section
Country
Country
Country
Firm panel
Country
Country
Country
Country
Firm panel
Firm panel
Firm panel
Firm panel
Firm panel
Firm panel
Firm panel
Firm panel

1975-92
1977-93
1964-91
1981-04
1956-88
1964-91
1982-85
1981-91
1984-89
1989-90
1998-03
1964-91
1983-97
2000-07
1992-97
1964-91
1997-98
1964-91
1964-91
1964-91
2003-12
1979-97
1979-97
2000-16
1983-2008
1997-2003
2000-07
1989-98
2000-07
2006-11
1999-2013
2002-11
1996-2004

-1.08
-0.965
-1.01
-2.2
-.84 to -1
-1.09
-1.0 to -1.5
-2.0 to -2.7
-1.2 to -1.6
-1.937
-1.36
-1.05
-2.68 to -2.78
-0.4
-1.5 to -1.77
-1.02
-1.12
-1.11
-1.05
-1.04
-1.5 to -2
-1.09
-0.7 to -0.9
-0.84
-1

1. Not significantly different from zero.
2. Semi-elasticity of -3.65 transformed to an elasticity by the author of this study.
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Large Firms

Used
Used
(preferred Reported (preferred
or average)
or average)
-1.08
-0.97
-1.01
-2.2
-0.92
-1.09
-1.25
-2.35
-1.4
-1.937
-1.36
-1.05
-2.73
-0.4
-1.64
-1.02
-1.12
-1.11
-1.05
-1.04
-1.96
-1.09
-0.8
-0.84
-1
-0.102

1

0

-0.68

-0.68

-1.03
2
-0.82

-1.03
-0.82

-0.8

-0.8
27

-0.25

-0.25
4

-1.08
-1.01
-1.40
-1.05

-0.535

SMEs
Reported

-0.191
-.71 to -4.57
1
-0.119
-2.41
-2.56 to -3.51
-.88 to -1.18
-1.59 to -2.27
-1.1

Used
(preferred or
average)

-0.191
-2.64
0
-2.41
-2.63
-1.18
-1.59
-1.1
8
-1.385

A review of the literature turned up 35 studies prepared since 1993 with usable price
elasticity estimates (Table A1). 34 The median value of estimated elasticities applying
to all firms is -1.08. I found eight studies providing usable elasticity estimates for small
firms. The median estimate in these studies is -1.39. Empirical work also shows that
credit-constrained firms respond more strongly to subsidies than other firms (Cerulli
and Potì 2012; Kasahara, Shimotsu and Suzuki 2014; Kobayashi 2014; Fowkes, Sousa
and Duncan 2015). As a result, the higher responsiveness of smaller firms may reflect
the fact that they are more likely to be credit-constrained than large firms.
The median estimate for smaller firms should, however, be used cautiously. Several
studies that did not include elasticity estimates report the ratio of the change in R&D
spending to the amount of tax revenue forgone, or cost-effectiveness ratios (CERs),
that indicate lower responsiveness of smaller firms. Lach (2002), working with Israeli
manufacturing firms, obtains a substantially higher CER for larger firms than for all
firms, although both ratios imply a price elasticity greater than one. Sterlacchini and
Venturini (2019) report CERs that are lower for smaller firms in the U.K. and France,
where both ratios are less than one, but higher in Italy. In contrast, Cerulli and Potì
(2012) report a CER for smaller firms in Italy that is not significantly different from one
while the CER for large firms is well above one.
Despite these qualifications, in this study I use the median price elasticity for small firms
obtained from the literature survey, -1.4. This base case assumption makes it more likely
to obtain a positive result in the benefit-cost analysis. Given that large firms account for
almost 80 per cent of R&D spending in Canada, 35 an all-firm price elasticity of -1.08 and
a small-firm elasticity of -1.4 imply a large-firm price elasticity of – 1.0. 36

TRANSFER OF THE SUBSIDY TO NON-CANADIANS
The benefit-cost analysis focuses on the benefits to Canadians, who absorb the fiscal
cost of the subsidy through higher taxes or lower government services. If the subsidy
payments are received by other Canadians, the “tax and spend” operation has no direct
impact on Canadians’ income. However, if foreigners receive some of the subsidy,
Canadians’ income is reduced. This could occur through export sales of products and
services developed using subsidized R&D and through subsidy-induced profits accruing
to foreign-owned firms. 37 While these are important elements of the benefit-cost
analysis, limited information on their determinants means that their estimated costs
should be considered illustrative.
34
35

36
37
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The survey builds on work by Parsons and Phillips (2007) and Fowkes, Sousa and Duncan (2015).
Data presented in Kim and Lester (2019) indicate that on average from 2000 to 2012 large firms accounted
for 79 per cent of total business investment in R&D.
Note that unitary elasticity implies that the prices of inputs do not increase as more R&D is performed.
If the subsidy is financed by an increase in the corporate income tax rate, additional tax revenue will also
be collected from foreign-owned firms operating in Canada. However, McKenzie and Ferede (2017) present
convincing evidence that the effective burden of the corporate income tax is shifted from profits to wages.
In a world of highly mobile capital, attempts by a small country such as Canada to increase the tax rate on
business capital prompts a capital outflow until the target rate of return on capital is restored. The lower
stock of capital reduces the productivity of labour and puts downward pressure on the wage rate.

TERMS OF TRADE EFFECTS
The R&D subsidy reduces costs, but unless Canadian producers can sell as much of their
output as they want without affecting prices — unless the demand curve is horizontal
— some of the subsidy will be passed through to purchasers in the form of lower prices.
To the extent that R&D-intensive products are exported, some of the subsidy will be
transferred to foreigners, thereby reducing real income in Canada. How much of the
subsidy is transferred depends on the amount of additional R&D induced by the subsidy,
the success rate in commercializing R&D projects, the export share of sales and how
much prices have to fall in order to sell the additional commercialized products.
Lee and Markham (2016) provide information on the success rate for R&D related to
product development. 38 Their study provides estimates by geographic region (North
America, Europe and Asia) and by size of firm across all regions. The all-region success
rate is 58 per cent for small firms and 66 per cent for large firms. Adjusted for a higher
success rate in North America, the commercialization rates would be 65 per cent for
small firms and 73 per cent for large firms. The estimate for small firms is consistent
with estimates of patent commercialization rates in Sweden developed by Svensson
(2007), who reports rates of about two-thirds for firms with 11 to 1,000 employees.
There is no direct information available on the export intensity of R&D performers
by size of firm. However, some indirect evidence for small and medium-sized (SMEs)
enterprises is available. Knowledge-based industries, as defined by the federal
department of Innovation, Science and Economic Development, 39 accounted for almost
two-thirds of R&D investment in 2013.40 Seens (2015) reports that SMEs in knowledgebased industries (KBI) exported 13 per cent of their output in 2011. I estimate the export
intensity of non-KBI at about three per cent.41 If the export intensity of small R&D
performers operating in non-KBI is the same as the non-KBI average, the overall export
intensity of small R&D performers would be almost 10 per cent.
There is no direct evidence on the export intensity of large firms, either for the
overall economy or for R&D performers. However, it is easy to demonstrate that
larger firms are more export-intensive than smaller firms. The overall export intensity
in the manufacturing sector was approximately 45 per cent in 2011 compared to an
export intensity of 13 per cent for SMEs.42 Large firms account for about 45 per cent
38
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There is no information available on the relative importance of R&D spending related to product
development. However, R&D spending undertaken to create new or improved materials, devices, products
and processes accounted for 84 per cent of total R&D spending on average from 2014 to 2017. (Source:
Statistics Canada, Table 27-10-0344-01, Business Enterprise In-house Research and Development
Expenditures by Nature of Research and Development).
For a list of industries in the knowledge-based category, see Clendenning (2000).
Calculated using R&D expenditures by industry reported by the Organisation for Economic Co-operation and
Development (https://stats.oecd.org/Index.aspx?DataSetCode=BERD_INDU).
Seens (2015) reports that the overall export intensity of the SME sector is four per cent. KBI account for
about 10 per cent of overall business output. If this share applies to the SME sector, the export intensity of
non-KBI would be about three per cent. The KBI share was calculated from Statistics Canada Table 36-100434-01 and knowledge-based industries definitions presented in Picot and Ostrovsky (2017).
Sources: Industry Canada (2011) and Carrière (2014).

of output in the manufacturing sector,43 so the export intensity of large firms in the
manufacturing sector would have been about 72 per cent in 2011.
An appreciation for the export intensity of large firms performing R&D can be obtained
by considering goods-producing and service-producing industries separately. Firms
in the manufacturing and mining industries accounted for about 40 and 10 per cent of
total business R&D performed in 2013. Four industries (computer, electronic and optical
products; aerospace; other machinery and equipment; chemicals) accounted for almost
70 per cent of R&D performed in the manufacturing sector. These industries had overall
export intensities ranging from about 62 to 74 per cent. Some of the firms in these
industries are SMEs, so the export intensity of large firms would have been higher. An
even higher export share likely applies to the mining industry. A plausible assumption
is that large firms performing R&D in the goods-producing sector export about threequarters of their output.
Just over half of business R&D is performed by firms in the service sector. About
an eighth of service-sector R&D is performed in industries with a near-zero export
intensity (financial, health and education) and another eighth in industries that could
have an export intensity on a par with goods (packaged software). Two industries
— computer programming, consultancy and related activities; and scientific R&D
— account for almost half of R&D performed in the service sector. Output in these
industries is performed largely under contract for other firms, so the share of the
R&D performed that is exported depends on the export intensity of the purchasing
industry. The weighted average export intensity of all sectors excluding those where
contracting is prevalent is 63 per cent. In the absence of any information on which
industries purchase R&D under contract, I assume that the indirect export intensity of
the contracting sector is also 63 per cent.
The final element to be considered in assessing transfers to foreigners is how much of
the subsidy is passed through in lower prices to consumers of products embodying
R&D. The pass-through percentage depends on the responsiveness of demand and
supply to changes in prices and on the degree of competition in the market (Box 1).
The demand elasticity of interest is a sales-weighted average of the elasticities in the
domestic and export markets. While there is abundant empirical work on trade price
elasticities, I did not find any relevant estimates of the price elasticity of demand in
the Canadian market. A common assumption in empirical work is to assume that price
elasticities are the same in domestic and export markets, which is reasonable for traded
goods and services.
When assessed for relatively narrowly defined industries, empirical estimates of
import price elasticities of demand are high. Working with data for OECD countries
over the 1972-94 period, Erkel-Rousse and Mirza (2002) report price elasticities for
manufacturing industries in the -1 to -7 range. Elasticities for industries producing
differentiated products, which are more relevant for industries producing R&D43
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Source: Key Small Business Statistics — January 2019, Department of Innovation, Science and Economic
Development (https://www.ic.gc.ca/eic/site/061.nsf/eng/h_03090.html#point5-1).

intensive products, range from -1.2 to -4.2. Imbs and Mejean (2015), working with U.S.
imports over the 1996 to 2004 period, report a median price elasticity of -4.1 over 56
manufacturing industries. The authors also report that the elasticities are highest for
industries producing differentiated products, although detailed results are not provided
in the paper. Clausing (2001) analyzes the 1989-94 tariff reductions on Canadian
exports to the U.S. She reports that each percentage point reduction in U.S. tariffs
increased imports from Canada by 10 or 11 per cent, depending on the assumptions
made. Based on this evidence, I use a demand-price elasticity of -4 for exports and
domestic sales of R&D-intensive products in the base case analysis.
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Box 1: Pass-through of a Subsidy to Prices
How a broad-based subsidy (or tax) is reflected in selling prices depends on the competitive
environment in which the subsidized firms operate. If many firms are selling identical products
(i.e., operating in a perfectly competitive market) each will reduce its price by the amount of the
subsidy. However, lower prices will stimulate demand, and if the additional output drives up unit
production costs, the ultimate impact on prices will be lower. The percentage pass-through of a
subsidy depends on how both demand and supply respond to a change in price — the elasticity
of demand and supply.
If there is only one seller — a monopoly — the pass-through will be smaller than under perfect
competition. In this case, the pass-through depends not only on supply and demand elasticities
but also on whether demand responds linearly or non-linearly to price changes — whether the
demand curve is a straight line or curved. If the demand curve is a straight line and production
can be increased without affecting unit costs, exactly one-half of the subsidy will be passed on
to prices. However, if unit costs rise with increased production, the pass-through will be less than
50 per cent for any value of the demand and supply elasticities.
If the market consists of a few (oligopoly) or many firms selling similar rather than identical
products (monopolistic competition), which is a reasonable characterization of the market for
R&D-intensive products, Weyl and Fabinger (2013) demonstrate that in most, but not all, cases
the pass-through percentage will lie between the value under perfect competition and monopoly
market conditions. The exceptions occur when the subsidy (or tax) causes a change in the extent
of competition in the market.
The general formula developed by Weyl and Fabinger is:

𝜌𝜌 =

1
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#
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Where ρ = the pass-through percentage; εd and εs are the absolute values of the elasticity of
market demand and supply, respectively; ξd indicates whether demand responds linearly or nonlinearly to price changes; θ is an indicator of the state of competition; and εθ indicates how the
competitive environment changes with prices.
The special cases discussed above all assume the competitive environment does not change with
the subsidy, so the last term in the denominator drops out. In perfectly competitive markets, θ =
0, so the pass-through is:
1
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In a monopoly θ = 1 and in the special case above, we assumed that the quantity demanded
responds linearly to changes in price — the demand curve is a straight line — so that ξd = 1. With
these parameter values, the pass-through becomes:
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A monopolist will always set a price so that εd will be at least one, so the pass-through under
monopoly will not exceed 50 per cent.
Under monopolistic competition, θ lies between 0 and 1, so that with the above assumptions the
pass-through becomes:

𝜌𝜌 =
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=
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Which converges on the monopoly value from above as θ approaches 1.
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I found only one study that provides relevant information on the elasticity of supply.
Using data on U.S. imports from Canada and Mexico, Romalis (2007) reports a supply
elasticity for traded goods ranging from 3.5 to 4.5.44 The elasticity of supply of R&Dintensive goods and services could be within, above or below this range, but there is
no empirical work or a priori reasoning to help form a view. As a result, I use a supply
elasticity of four in the base case analysis.45
The next step in calculating the pass-through percentage is to characterize the state
of competition in R&D-intensive industries. If many firms were supplying identical
products, the market would be classified as perfectly competitive and firms would
take the market price as given. Given demand and supply elasticities of -4 and four
respectively, half of the subsidy would be passed through to prices (Box 1). However,
R&D-intensive industries consist of many firms selling similar but not identical products,
a situation often described as monopolistic competition. In this case, each firm sets
prices based on its costs, its perceived elasticity of demand for its output46 and the
expected reaction of competing firms. Such firms clearly have more market power
than firms operating in perfect competition, but not as much as a monopolist. In
the absence of any empirical evidence, I assume in the base case that the degree of
competition in R&D-intensive industries is halfway between the situation in perfect
competition, where firms have zero market power, and monopoly where market power
is highest. If the monopoly market power indicator is set at one, the base case value for
the monopolistic market power indicator is .5.
With these assumptions, just over 40 per cent of the subsidy is passed through
to prices for both large and small firms. For large firms, the values for the
commercialization rate and the export intensity reduce the percentage of the subsidy
transferred to foreigners to about 15 per cent, after discounting. For small firms, only
about two per cent of the subsidy is transferred to foreigners, largely because the
export orientation of small firms is so low.

PROFIT OUTFLOWS
As discussed above, subsidizing R&D puts downward pressure on the market rate
of return on R&D. However, the decline in the market rate of return is offset by the
subsidy, leaving profits unaffected. To the extent that the subsidy shows up in the
profits of foreign-owned firms, the income of Canadians is reduced. On average from
2014 to 2017, foreign-controlled firms accounted for 37 per cent of R&D performed
44
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Romalis estimates an inverse supply function over the 1989-99 period using a sample of approximately 5,000
commodities exported to the U.S. The supply curve is identified using U.S. tariffs, which shift the demand
curve. The estimated value of the inverse supply elasticity ranges from .22 to .29, with .22 being the preferred
estimate.
While there is some evidence that the supply of scientists available to undertake R&D does not respond
strongly to increased demand (Goolsbee 1998; Wolff and Reinthaler 2008; Lokshin and Mohnen 2013), this
effect dampens the response of real spending on R&D to a subsidy but is not relevant when considering the
cost of commercializing R&D that has already been completed.
Note that the price elasticities discussed above apply to market or industry-level demand rather than demand
at the firm level.

in Canada.47 Large firms account for almost 80 per cent of the R&D performed in
Canada48 and recipients of the enhanced credit must be Canadian controlled, so
foreign-controlled firms account for 46 per cent of R&D performed by recipients of the
regular SR&ED investment tax credit.49 Starting with the assumption that the required
pre-tax rate of return on R&D to investors is 15 per cent50 and calculating the required
after-tax return using U.S. tax rates, 51 the required return net of Canadian taxes is 11.1
per cent. As a result, about five per cent (.46*11.1 per cent) of the subsidy provided to
large firms accrues to non-Canadians.

ADMINISTRATION AND COMPLIANCE COSTS
The compliance cost estimates used in this paper were developed from a survey
undertaken for the federal expert panel for the Review of Federal Support to Research
and Development. 52 The survey indicates that applying for the subsidy and complying
with the program requirements costs large firms 4.7 cents per dollar of tax credit
received. The cost for small firms is 14.2 cents, which is three times the cost to large
firms. Analysis of the data by Lester (2012) indicates that there is a substantial fixed
cost in applying for the subsidy. For both large and small firms, fixed costs account for
about two-thirds of total compliance costs.
The Canada Revenue Agency’s operational budget for administering the federal
SR&ED investment tax credit was approximately $57 million in fiscal 2018-19, 53 which
represented 2.2 per cent of the value of the claims processed in that year. Information
on administration expenses for claims by size of firm is not available. If processing costs
were the only administrative expense the CRA incurred, the share of small firms in total
administration expenses would be approximately equal to their share in the number
of claims, which is 75 per cent. However, the CRA also incurs costs to validate claims;
these efforts are likely to be allocated based on claim values, which are split roughly
equally between small and large firms. In the absence of other information, I assume
that small firms account for 62.5 per cent of administration costs. With this assumption,
administration expenses amount to 2.7 per cent of claims made by small firms and 1.7
per cent of claims made by large firms.
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51
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53

45

Statistics Canada. Table 27-10-0335-01 Business Enterprise In-house Research and Development
Expenditures by Country of Control. https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=2710033501.
See footnote 13.
Note that foreigners could have a minority equity position in Canadian-controlled firms.
This is the median private rate of return in seven recent studies reported in Kim and Lester (2019).
I am assuming that foreign investors have the same target rate of return on their world-wide portfolio,
proxied by the after-tax return on US investments.
See Lester (2012) for details.
This information was provided by the Canada Revenue Agency in response to an Access to Information request.

The key parameters used in the benefit-cost analysis are presented in Table A2.
TABLE A2: KEY PARAMETER VALUES IN THE BENEFIT COST ANALYSIS
(PERCENTAGE, EXCEPT AS NOTED)

Administration expenses1
Compliance costs1
Federal effective subsidy rate

2

Federal-provincial effective subsidy rate
Spillover rate

2

3

Small Firms

Large Firms

2.7

1.7

14.2

4.7

31.7

11.3

38.9

18.5

19

52

90% confidence interval

8 to 30

41 to 63

Pre-tax rate of return on R&D

--

15

After-tax rate of return on R&D

--

11.1

Foreign ownership share

0

46

R&D commercialization rate

65

73

Export intensity

10

63

R&D demand

-1.4

-1.0

Demand for R&D intensive products

-4

-4

Supply of R&D-intensive products

4

4

Elasticities

1.	Percentage of the subsidy provided
2.	Percentage of total business R&D performed in Canada.
3.	Reduction in production costs per $100 of R&D induced by the subsidy.
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